This paper examines the feasibility of fintech as a platform for sustainable economic growth and as a prompter of the fourth industrial revolution. To analyze the role of fintech in the national economy, we first broaden its definition and compare its economic performance using three methodologies-Demand-driven model, Supply-driven model and industry linkage effect in interindustry analysis. We find that the fintech industry has a stronger effect on production inducement. Regarding industry linkage effects, fintech ranked the top in all 31 industries for the forward linkage effect and 22 for the background linkage effect-much higher than the traditional financial industry. This implies that the fintech industry is effective as the intermediate good with national demand as well as the final good. Particularly, this industry plays the roles of intermediate and final goods across almost all industries. That is, fintech could better promote overall national economic performance as a platform industry. Because most businesses within the fintech industry depend on innovation through the integration of finance and information technology, we find that fintech can feasibly prompt the fourth industrial revolution. Nonetheless, this industry is characterized by excessive regulations in Korea, indicating the need for negative regulation for new, innovative businesses within the fintech industry that would critically emphasize innovativeness for inclusive, sustainable economic growth.
Introduction
The fourth industrial revolution, popularly characterized by artificial intelligence, Internet of Things and robotics, is a platform industry that increases the competitiveness of all industries through value-added and qualitatively differentiated services [1] . This revolution expanded to financial technology or fintech, creating a novel business model based on financial services provided through critical technological innovations.
Fintech is innovative technology that aims to operate traditional financial services using computer programs and information technology (IT) [2] . This emerging industry incorporates technology to enhance both financial activities as well as promote services such as smart financial consulting [3] . Lee and Shin (2018) emphasized the role of fintech as a prompter for innovation in the financial industry and as a leader of the sharing economy [4] . Philippon (2016) also noted that fintech could induce business revolution via digital revolution by developing innovative ways to provide products and services and thus mitigating or eliminating, impediments common in traditional industries [5] .
This contemporary ecosystem was created through diverse innovations of new fintech businesses, fintech developers, smart financial consumers, rapidly evolving traditional financial institutions and even governments. Through IT, artificial intelligence and Internet of Things technologies, fintech is In this study, we seek to answer the critical questions: Can the fintech industry play a role as an innovation platform industry at the national economic level? To answer this, the following detailed questions should be answered: First, is the fintech industry different from the traditional financial industry in terms of amount and scope of impact on the national economy? Second, what role does the fintech industry play in the national economic ecosystem?
Therefore, the purpose of this study is to investigate whether the fintech industry can play a role of an innovation platform at the national level, which will be measured quantitatively by the direct and indirect economic impacts of the fintech industry. To analyze this in national equilibrium model, the study uses demand driven model (DDM), supply driven model (SDM) and industry linkage analysis. Through these approaches, this study shall prove that the fintech industry triggered creative destruction in the financial industry by the economic ripple effects.
Literature Review and Theoretical Background

Conceptual Characteristics of Fintech
Fintech refers to technology-enabled financial solutions. However, it is not only confined to sectors such as financing or business models such as P2P lending but also covers the entire scope of services and products traditionally provided by the financial services industry [8] . Kim et al. (2016) defined fintech as a service sector that uses mobile-centered IT technology to enhance the efficiency of the financial system [23] . More broadly, fintech is a line of business that uses diverse software to provide on-demand services related but not limited, to financial services. Often, fintech companies are innovation-oriented startups founded to transform incumbent financial or monetary systems into new, innovative on-demand services.
Based on the functional change of fintech, Arner et al. (2015) differentiated the fintech industry based on three stepwise stages of development over time. In the beginning, fintech 1.0 generation supported better infrastructure for traditional financial services to globalize the financial market from 1866 to 1987. Because of rapid development of digital technology, fintech 2.0 generation focused more on diverse access to the public. That is, fintech, at the time, became a public digital portal for company intranet from 1988 to 2008. From 2008 onward, fintech 3.0 generation shifted its focus from professional company managers to netizens as financial consumers. Based on new demands from financial consumers, fintech 3.0 has actively developed diverse financial services [9] . Lee and Shin (2017) argued that fintech 3.0 or current fintech, consists of a fintech eco-system involving startup companies, traditional financial institutions, financial consumers, fintech developers and governments. According to Korea's Financial Supervisory Service (2018), the fintech business model can be categorized into ten groups: online money transfer and payment, crowdfunding, P2P financing, robot adviser, wealth management, financial security and authentication, financial platform, insurance fintech companies, blockchain and other on-demand services [28] . However, the innovative characteristics of fintech mean that this industry suffers from differentiation because of the legacy regulatory system; thus, a new regulatory approach is necessary [4] . Structurally, all categories of fintech businesses fall under four fintech industries: financial platform, financial data analysis, smart financial services and innovative fintech software [28] .
In this study, we examine the new fintech trend-That is, can fintech sustainably maintain competitiveness or efficiency for all firms using it? To become a trend setter, fintech requires appropriate governance with respect to innovation technology and its capacity to change organizational culture. Because governance is a workable mechanism for sustainable performance [29] (p. 3), fintech should harmonize its working networks between technology and organizational culture [30] . Especially, to maintain sustainable fintech development, circular innovation requires both endogenous and exogeneous sources [30] . In this respect, over time, fintech has successfully promoted its competitive edge in new services, new businesses and the resulting profitability for all parties concerned. These aspects are crucial if fintech were to become an innovation platform that transforms the economic structure wherein all fintech companies, users and technology developers are proactive actors who enhance the use of fintech for all economic activities. As stated earlier, these activities are not only limited to financial transactions but include a wider range of value-added economic activities. Therefore, many researchers have contended that fintech is based on a circular trend of creative destruction [5, 9, 10, 12, 16, 20, 21] .
Creative destruction in our context implies that new fintech services that do not have similarities with traditional marketing characteristics but create new norms, are easily adopted by all industries. Such services abolish the competition criteria through innovation. They are welcomed not only in the traditional low-end market but also in the newly created market. That is, such fintech services lead to better values and more profitable innovations for all markets. A new fintech company can thus easily enter the traditional market and/or create a new market with different conceptual characteristics of its service [31, 32] . This creative destruction affects both the traditional financial industry and other industries because fintech products and services can be complementary assets in nationwide economic structures [11] . For example, Alipay in China transformed the Chinese economy into a cashless economy. The resulting innovation led to the establishment of diverse online-to-offline businesses. Similarly, the Alipay revolution popularized the quick response (QR) code to conduct most economic activities. Motivated by the initial success of this payment service, other fintech businesses such as crowdfunding and P2P businesses are prospering in this region.
In this research, our focus is to examine the role of fintech as a prompter of innovative transformation of the national economy.
Literature Review
The diverse fintech services began after 2010. Although there are different views on when fintech began at first, there is no doubt that the quality of service has elevated after the birth of smartphones after 2010. Thus, various types of studies related to fintech were pointed out after 2010. In this stream of studies related to fintech, the early studies were mostly related to define, categorize and explain the role of fintech [16] [17] [18] [19] . Most of the research argued the fintech as a different industry from other industries because of its own unique ecosystem [5, 9, 10, 12, 16, 20, 21] . Most of this research focused on the relationship between fintech and financial service industry; not focused on the overall economy of the country.
Over the time, research on the fintech focused on the service users of fintech in micro-perspectives. Kim et al. (2016) argued in their study about the positive influence of the marketing factors such as usefulness, ease of use and credibility and the negative influence of concern for information privacy on user's intention [23] . Chuang et al. (2016) discovered, that such factors of brand and service trust, perceived usefulness, perceived ease of use, made influence on user's attitude and finally the usage intention, based on technology acceptance model (TAM) theory [24] . Moreover, Lim et al. (2019) proved the relationship between variations of confirmation, perceived usefulness and satisfaction that influences the usage of fintech-knowledge and perceived security of the mobile fintech service causes an influence on user confirmation but perceived usefulness, perceived security does not cause an influence on user satisfaction and continual intention to use [26] .
Unfortunately, there is very little research to analyze the fintech industry using interindustry analysis; most of the studies were focused on various IT industries and IT convergence industries in macro-perspectives. First, Shin & Choi (2013) used demand driven model (DDM) and supply driven model (SDM) to analyze the ripple effect of IT service industry of four sections, for five-year period from 1995 to 2009 in South Korea. Over the time, the influence of the IT service that affects the economy of South Korea constantly increased and there were significant differences between each industry affected by different models of IT service [33] . Shin & Yim (2015) also conducted research related to the development of the IT industry in order to analyze the effect on the Korean IT hardware industry and the IT service industry using DDM and SDM, and on the industry linkage effect. There was a high result that the influence on the Korean economy of the IT hardware industry was bigger compared to the IT service. IT service industry, on the other hand, has lower economic ripple effect than IT hardware Sustainability 2019, 11, 5351 5 of 21 industry; however, it has higher influence on IT hardware industry compared to other industries [34] . Using this IT related research, we will analyze the effect of the fintech industry on the national economy.
Moreover, the studies with interindustry analysis on IT convergence related industry is as follow. Kim et al. (2016) argued smart city which is one of IT convergence related industry and analyzed demand inducement model and industry linkage effect. They discovered that smart city not only allows sustainable city but also takes an important role in nation's economic growth level [35] . Kim et al. (2017) used DDM, SDM and Leontief price Model, as well as the industry linkage effect to analyze the effect of U-healthcare industry that affects Korean economy [34] . The result shows that U-healthcare industry took high effect on production inducement on primary industry and low on price ripple effect [36] . Shin (2018) analyzed mainly job creation part of demand inducement model with interindustry analysis in order to compare the effects on job creation of South Korea and the USA. Shin found out with one million USD of investment for fintech, South Korea can create 20.8 jobs while the USA does only for 15.79 jobs [37] .
The diverse studies in the field of fintech and/or IT industries have been actively introduced new phenomena as the fintech ecosystem since after mid-2010s using various subjects and methods. Majority of studies, however, just focused on the innovation of traditional financial industry or fintech user oriented, while most of interindustry analysis studies were related to IT industry and convergence industry. Therefore, this study will contribute to the existing fintech research with the integrative feasibility of the fintech industry as a sustainable innovation platform for not only the financial industry but for the whole national economy.
Methodologies and Empirical Tests
Interindustry Analysis
The input-output table comprises all nationwide economic activities involving systematically organized transactions among all economic entities and their interrelationships with respect to products and services [37] . This table helps researchers analyze interindustry interrelationships within an economy through a macroeconomic perspective [38] . It systematically explains the output produced by one industry as the input for another industry within the complete industry ecosystem. Indeed, examining the unexpected change in one input or exogeneous shocks (e.g., an innovative technology) over all industries is meaningful. Based on this general equilibrium type of national economy, we can examine or predict the effect of an external policy shock or a new technology innovation. Because an interindustry analysis reveals both direct and indirect effects of external shocks on the national economy, it is useful for examining the feasibility of fintech as a platform that leads to industry-wide diverse spillover effects. A substantial amount of studies on the IT industry are based on such an interindustry analysis [33, 34, 39, 40] .
Research on the fintech industry is conventionally an interdisciplinary analysis that includes both the IT and financial industries. Therefore, we use an interindustry analysis based on the 2015 input-output table published by Bank of Korea [41] . We use this input-output table to systematically examine the feasibility of the fintech industry by innovation platform for sustainable economic growth. In the first stage, we use the production inducing effect and value-added inducing effect on the DDM, supply shortage effect on the SDM and industry linkage effect for the fintech subindustry sectors. In addition, we use the exogenous specification approach in the initiation of the model [42] . Through this exogenous specification, we can effectively separate the direct and indirect effects of the fintech industry. Here, the direct effects refer to the economic effect of the fintech industry itself and the indirect effects refer to the influence on other industries except for the impact of the fintech industry itself.
In order to achieve the purpose of this study, we shall quantitatively identify the extent of the production-inducing, value-added inducing effects of the fintech industry and the financial industry. It can also explore the economic role of the fintech and financial industries. These results can be Sustainability 2019, 11, 5351 6 of 21 used to assess whether the fintech industry can serve as an economic innovation platform for all industries nationwide.
Demand-Driven Model (DDM)
To examine the production inducement effect, we evaluate the input coefficients (α ij ) using the intermediate goods (X ij ) of the specific fintech industry divided its total outputs (X i ). Placing all these input coefficients along the input-output table allows us to obtain the production input coefficient table (A). We evaluate these coefficients as follows:
where X i is the input amount in subsector i and X ij is the input amount in subsector j by intermediate inputs x i . We can evaluate the production inducement coefficients through the exogenous variables of the table above:
where A s is the reorganized input coefficient line vector in each subsector, I is the diagonal matrix with diagonal vector 1 and A is the production input coefficient table with each coefficient (α ij ). We can evaluate the value-added coefficients on the input-output table using each industry's added value amount for all industries' total output:
where V j is the added value amount of subsector j.
The value-added inducement coefficient is the new value of the national economy yielded from all the subjects in the research. We can evaluate it by integrating all the production inducing effects of the subjects:
wherev i is diagonal vector of the value-added coefficient and (I − A) −1 A s is the production inducement coefficient.
Supply-driven Model (SDM)
To evaluate the supply shortage effect on the SIM, we must first calculate the output coefficient table-that is, the output coefficient (R ij ) is the total amount of intermediate goods divided the total produced amount to produce any specific goods or services. Replacing all these coefficients on the input-output table yields the output coefficient table. We evaluate each output coefficient as follows:
where X i is the output of subsector i and X ij is the output amount in subsector i by intermediate inputs j. Next, we evaluate the supply shortage coefficients when the target subsector becomes exogenous to the output coefficient table above:
where R s is the output coefficient horizontal vector of the subsector, I is 1 diagonal matrix with diagonal vector 1 and R is the output coefficient matrix (α ij ) Sustainability 2019, 11, 5351 7 of 21
Industry Linkage Effect
The industry linkage effect consists of forward and background linkage effects. The forward linkage effect (FL i ) comprises the sensitivity coefficients, which indicates the amount by subsector i should increase its product or service output to increase one unit of the final demand. Equation (7) shows this coefficient, which arises from the horizontal sum of the production inducement coefficients divided by the average sum of the production inducement coefficients of all industries.
The background linkage effect (BL i ) or influential coefficient implies that the ripple effect of the subsector produces its own production for all other industries that produce their output as inputs of this subsector. We can evaluate this effect using the subsector's production inducement coefficients divided by the average production inducement coefficients (α ij ) of all industries, as shown in Equation (8). Figure 1 shows the research structure and each stage in the stepwise process. Our primary focus is a comparative analysis of the functional role of the national economy with respect to the fintech and traditional or ordinary, financial industries, especially the fintech banking and insurance subsectors.
Research Process
The background linkage effect ( ) or influential coefficient implies that the ripple effect of the subsector produces its own production for all other industries that produce their output as inputs of this subsector. We can evaluate this effect using the subsector's production inducement coefficients divided by the average production inducement coefficients ( ) of all industries, as shown in Equation (8). Figure 1 shows the research structure and each stage in the stepwise process. Our primary focus is a comparative analysis of the functional role of the national economy with respect to the fintech and traditional or ordinary, financial industries, especially the fintech banking and insurance subsectors.
In the first stage, we use the DDM to evaluate the production and value-added inducing effects. We use the results obtained to compare the fintech industry with the ordinary financial industry through the direct and indirect effects in the primary, secondary and tertiary industries. This, in turn, allows us to evaluate the feasibility of fintech as a sustainable platform for the national economy.
In the second stage, we use the SDM to evaluate and compare the supply shortage effects of the fintech and ordinary financial industries.
In the third stage, we finally evaluate the forward and background linkage effects of the fintech and ordinary financial industries.
We interpret all the comparative results and present some implications and suggestions. In the next section, we explain new global and Korean trends in the fintech industry as well as its future.
Step
Research model Analysis contents
Step In the first stage, we use the DDM to evaluate the production and value-added inducing effects. We use the results obtained to compare the fintech industry with the ordinary financial industry through the direct and indirect effects in the primary, secondary and tertiary industries. This, in turn, allows us to evaluate the feasibility of fintech as a sustainable platform for the national economy.
Fintech Industry: Status and Classification
Current Status of Fintech Industry
In Korea, the fintech industry illustrates one of the core challenges of the future economy as per the government. However, the success of fintech in Korea is marked with difficulty. It Korea, the basic paradigm of the economic policies is based on a positive system. That is, all new businesses or services may be established only when there exist previous samples and/or with permitted regulation. The old legacy regulation system cannot allow fintech entrants into the market because of the latter's novel services. Thus, there are serious invisible barriers for fintech startups in Korea. Even if the government creates a special deregulatory zone for fintech startups within a so-called regulatory sand box, most fintech startups would still be encumbered by excessive regulations on their new services and businesses [28] . For example, all online financial transactions were first based on public authentication under unified regulation. However, new fintech services with diverse IT infrastructure could not optimally perform in this system, leading the Korean government to eliminate the public unified authentication, though it was difficult for financial consumers and institutions to change their new platform. Similarly, there is excess regulation on new fintech services in Korea vis-à-vis the basic "positive system."
Nonetheless, the fintech industry has been rapidly growing through the transformation of traditional financial institutions such as banks and insurance companies into enhanced smart financial services supported by fintech. In 2017, smart payments and online transfer services together accounted for 2.806 mn transactions amounting to ₩102.307 mn (US$ 95 bn) ( Table 1 ). The growth rates of these services were 180.1 percent and 212 percent, respectively, compared with the previous year [28] . Most other fintech businesses showed similar growth rates as in Table 1 . As reported in Table 2 , some startups in the new fintech services outperformed. Of the traditional financial institutions, new intermediaries for P2P loan and lending services showed a dramatic increase from ₩628.9 bn (US$ 5.24 bn) in 2016 to ₩2967.4 bn (US$ 24.72 bn) in 2018, attributed to the 194 companies in this category of fintech companies [28] . 
New Classification of the Fintech Industry
To examine the ripple effect of the fintech industry on all industries nationwide, we analyze the production inducing effect and value-added inducing effect using the DDM, supply shortage effect from the SIM and industry linkage effect including forward and background linkage effects. To examine the fintech industry in more detail, we more broadly reorganize or reclassify the fintech industry according to the industrial classification of the Korean Financial Services Commission (FSC).
Based on the Korean standard industrial classification, the FSC classified fintech industry into four categories: electronic financial provider, electronic financial assistant, financial computing industry (Bank) and new trend ( Table 3) . Among these subsectors, the new trend subsector consists of three IT-related fields: financial data analysis, financial software and financial platform. These business are extremely new and highly differentiated from the traditional financial industry, which consists of nine subsectors (e.g., S/W development and supply business; see Table 4 ). Because the electronic financial assistant subsector (e.g., information system operators and service companies) falls under the IT industry class, we could further classify the fintech industry into IT, finance and a new trend for financial support. [4] . Based on this basic classification and the arguments presented above, we classify the fintech industry into four categories-information and communication technology (ICT) hardware, ICT services, software development and financial services (Table 4 ) [37] .
To evaluate all the direct and indirect ripple effect of the fintech industry, we use the exogenous approach to the national economy represented by the input-output table. Table 5 reports the rearranged industry classification based on Table 5 . Note that the last class, 33, includes all the fintech subsectors mentioned in Table 5 ; these include fintech banking, fintech insurance and (traditional) finance of banking and insurance. That is, we modified the 32 classifications of the original industries by introducing a new category for the fintech industry. Because some industries, such as class 24, consist of traditional finance sectors that already exist in class 33, we leave a blank for class 24. Similarly, there are several subsectors with overlapping input and output, which we leave as blanks in Table 5 . 
Empirical Evaluation and Results
Ripple Effects on the Demand-driven Model
As shown in Figure 1 , we evaluate the production and value-added inducing effects based on the DDM in the first stage. Here, the production inducing effect implies the degree to which other industries must increase or induce production for the subject subsector to produce one unit of product. We find in Table 6 that, with a unit increase of production, fintech induced a value of ₩2.006 for all other industries. In the fintech industry, the fintech banking subsector induced ₩2.011 and insurance induced ₩2.071. On the other hand, the financial industry induced ₩1.674 overall, whereas its banking subsector induced ₩1.564 and insurance induced ₩1.836. This comparison shows that the fintech industry has a stronger production inducing effect. In the sub-sectoral comparison, the insurance subsector dominates the banking subsector. It is possible that the wide application of fintech data results in this industry's higher performance in the production inducing effect. With respect to the other industries, the fintech industry has a stronger production inducing effect on C05 chemicals, whereas the financial industry has a stronger production inducing effect on the J group of "Information and communication/broadcasting and newspaper and publishing." This comparative result also supports the conclusion above-that is, wider application of ICT may result in higher performance in the production inducing effect.
As shown in Figure 2 , the fintech industry has a stronger production inducing effect for both the direct and indirect effects compared with the financial industry. Especially, the indirect effect with respect to the other industry of fintech is 69 percent to 71.4 percent-higher than the financial industry. That is, fintech can better promote all other industries' production inducement as a prompter that enhances the competitiveness of the national economy. As shown in Figure 2 , the fintech industry has a stronger production inducing effect for both the direct and indirect effects compared with the financial industry. Especially, the indirect effect with respect to the other industry of fintech is 69 percent to 71.4 percent-higher than the financial industry. That is, fintech can better promote all other industries' production inducement as a prompter that enhances the competitiveness of the national economy. Table 7 reports the indirect production inducing effect for all the other industries nationwide. Overall, the fintech industry affects the secondary manufacturing industry at a 55.8 percent rate and affects the tertiary service industry at a 37.3 percent rate, which is much higher than the financial industry. Fintech has stronger effects on the secondary industry, whereas this holds true for the financial and tertiary industries. That is, the fintech industry has strong feasibility as a platform to induce other manufacturing industries' production. Table 7 reports the indirect production inducing effect for all the other industries nationwide. Overall, the fintech industry affects the secondary manufacturing industry at a 55.8 percent rate and affects the tertiary service industry at a 37.3 percent rate, which is much higher than the financial industry. Fintech has stronger effects on the secondary industry, whereas this holds true for the financial and tertiary industries. That is, the fintech industry has strong feasibility as a platform to induce other manufacturing industries' production. To examine the feasibility of fintech as a platform of the national economy, we evaluate the value-added inducing effect ( Table 8 ). The value-added inducing effect implies the degree to which other industries should increase or induce value-added activities for the subject subsector to produce one more unit of added value. Table 8 reports that, with a unit increase of added value, fintech induced ₩0.689 for all other industries. In the fintech industry, the fintech banking subsector induced ₩0.702 and fintech insurance induced ₩0.692. However, the financial industry induced ₩0.806 value overall, whereas its banking subsector induced ₩0.889 and insurance subsector induced ₩0.743. Thus, the fintech industry has a marginally lower value-added inducing effect. It is more manufacture-oriented as a platform of the national economy, whereas the financial industry is purely service-oriented, with higher value-added inducing effects on other industries.
With respect to the other industries, the fintech industry has a stronger value-added inducing effect on "professional, scientific and technical services" (M) as well as "nonmetallic mineral products" (C06), whereas the financial industry has a stronger production inducing effect on "information and communication/broadcasting, newspaper and publishing" (J) and "real estate services" (L). Compared with the production inducing effect, the value-added inducing effect on the subsector of "banking and insurance" is almost similar between fintech and financial industries. For the value-added inducing effect, the financial industry has better performance than the fintech industry. Figure 3 represents a detailed understanding of the direct and indirect effects. The financial industry has a strong value-added inducing effect for both the direct and indirect effects, except in the banking sector. In the banking sector-the core of the financial industry-fintech has an indirect value-added inducing effect amounting to ₩0.230, with the financial industry trailing marginally at ₩0.221. Thus, the fintech industry also has a prominent role in transforming the banking sector for the fourth industrial revolution. The figure clearly shows that the portion of fintech's indirect effect on the value-added inducing effect accounts for 32.5 percent, higher than that of the financial industry (29.2 percent). Thus, fintech is still a strong prompter for transformation of all industries. For the value-added inducing effect, the financial industry has better performance than the fintech industry. Figure 3 represents a detailed understanding of the direct and indirect effects. The financial industry has a strong value-added inducing effect for both the direct and indirect effects, except in the banking sector. In the banking sector-the core of the financial industry-fintech has an indirect value-added inducing effect amounting to ₩0.230, with the financial industry trailing marginally at ₩0.221. Thus, the fintech industry also has a prominent role in transforming the banking sector for the fourth industrial revolution. The figure clearly shows that the portion of fintech's indirect effect on the value-added inducing effect accounts for 32.5 percent, higher than that of the financial industry (29.2 percent). Thus, fintech is still a strong prompter for transformation of all industries. Table 9 reports the indirect value-added inducing effect for all other industries nationwide with respect to the fintech and financial industries. Overall, the financial industry has a strong effect on the tertiary service industry (75.6 percent). The fintech industry affects the secondary manufacturing industry (41.3 percent) at a higher rate compared with the financial industry (19.6 percent). Thus, the financial industry affects selective concentration on service industries, whereas fintech exhibits more diverseness and equitability. 
Supply-Driven Model and Supply Shortage Effect
To be feasible as a platform of the national economy, the fintech industry should exhibit a resilient effect even when there exists a negative shock of the supply shortage effect. Here, the supply shortage effect implies the degree to which other industries should decrease production for a demand shortage to decrease one more unit of production when evaluating the subject subsector. Table 10 reports the results of the supply shortage effect. With a unit decrease of production, fintech induced a value reduction of ₩0.657 from all other industries' reduced production. In the fintech industry, the fintech banking subsector induced a ₩0.715 decrease and fintech insurance induced a ₩0.614 decrease. Moreover, the financial industry induced a ₩1.011 value reduction overall, whereas the banking subsector induced a ₩1.422 reduction, which is the highest reduction from the supply shortage effect. Note that the difference is clearer when we compare each subsector rather than only fintech. The insurance industry has a stronger supply shortage effect for fintech, whereas the banking subsector has a far weaker effect. This sub-sectoral difference will grow further as most financial sectors transform into the fintech industry. Regarding the supply shortage effect on other industries, the fintech industry has a stronger effect on "transportation equipment" (C12), whereas the financial industry has a stronger effect on "real estate services" (L). Overall, the fintech industry has a highly varying supply shortage effect on each subsector, with the most severe on manufacturing industries. Contrariwise, the financial industry does not exhibit such a trend across all industries but shows severe reduction for the service-oriented industries. Table 11 reports the results of the indirect supply shortage effect on other industries for both the fintech and financial industries. Overall, the fintech industry strongly affects the manufacturing industry (63.8 percent), followed by the service sector (34.8 percent). The financial industry affects the manufacturing industry (53.7 percent) strongly. Thus, the service sector is not differentiated with respect to the fintech and financial supply shortage effects, though we find a stronger supply shortage effect on the manufacturing industry by the fintech industry's supply shortage effect. The primary industry, such as agriculture, does not indicate any serious negative supply shortage effect, because the fintech and financial industries here accounted for only 1.4 percent and 1.7 percent, respectively. 
Industry Linkage Effect
To analyze the feasibility of the fintech industry as a platform for sustainable development, we examine the interindustry linkage effect in the final stage. Table 12 reports the empirical results of this evaluation. The industry linkage effect comprises the forward and background linkage effects. The former is measured by the sensitivity coefficient and is defined as the outputs of the concerned subject subsector used as the inputs of the other industries. The former is measured by the influence coefficient-the produced outputs of all other industries for the concerned subject subsector used as the inputs to increase one unit of output.
There are four types of industries based on this linkage effect:
• If all the forward and background linkage effects are higher (than 1), the industry falls under intermediate demand-oriented manufacturing.
•
If the forward linkage effect is higher than the background linkage effect, then the industry is intermediate demand-oriented primitive.
The final demand-oriented manufacturing industry has weak forward linkage and strong background linkage effects.
Finally, the final demand-oriented primitive industry has weak forward and background linkage effects [41] . Table 12 reports the results of the interindustry linkage effect. Except for the insurance subsector, all the other five subsectors measure a forward linkage effect valued over 1 and a background linkage effect lower than 1. Thus, these industries are intermediate demand-oriented primitive industries. Nonetheless, the fintech industry has a stronger forward linkage effect for all subsectors compared with the financial industry. That is, the fintech industry can more effectively promote all other industries.
Conclusions
The fourth industrial revolution is one of the most important trends, indicating a paradigm shift from productivity-oriented competition to value creation based on network management of innovation [43] . Innovation herein entails creative destruction of the legacy system, which is also the foundation of the fourth industrial revolution.
The fourth industrial revolution has a powerful effect in transforming all nationwide economic structures and business models thereof. This makes fintech a critical feature of this revolution because it also promotes the transformation of all legacy systems across the national economy.
In the literature, there are varying arguments on fintech's feasibility as a prompter for qualitatively transforming the economic infrastructure into an advanced one. Most of these discussions have dealt with fintech as an expansion of the ordinary or traditional financial industry. In our research, we assumed the fintech industry as having a wider and more inclusive role in transforming all industries toward value creation networking. This networking becomes the platform for sustainable innovation of the national economy because it implies that all participants of the fintech revolution shall voluntarily create and share new values [44] . We thus employed an interindustry analysis to examine the feasibility of fintech in this regard and found that it does create enhanced values for both the forward and background linked industries.
We summarize our contributions in the form of important implications and suggestions below: First, the production inducing effects in DDM, SDM and industry linkage effects show that fintech is supportive for all other industries, especially manufacturing industries, in terms of inducing more production and supply, whereas the effect of the ordinary financial industry is limited on the financial subsector and its surrounding service sectors. The fintech industry has strong industry linkage effects for forward and background industries, implying that all participants through collaborative networks of innovation could realize a sustainable fintech industry.
Second, the fintech industry has positive and even interindustry linkage effects on all industries nationwide. Thus, its role is not only limited to the extension of the financial industry. In the production inducing effect, the financial industry affected the primary industry at a rate of 4.3 percent, the secondary industry at 31.7 percent and the tertiary industry at 64 percent, whereas these percentages were respectively 7.0 percent, 55.8 and 37.3 percent for the fintech industry (e.g., Table 8 ) Thus, the fintech industry is not a part of the financial industry per se but could be a platform or prompter to induce almost all industries evenly.
We also found that the fintech industry could be an effective prompter for sustainable development of the national economy. This is because its indirect and direct effects allow for diverse uses of financial technologies in financial/monetary-related activities as well as complementary automatic synchronized economic activities. Indeed, under fintech, such activities can be executed with higher security through technologies such as blockchain. This creates an advanced, creative smart infrastructure and surrounding ecosystem. To maintain circular innovation, fintech can harmonize technological innovation and organizational transformation for all participants [11, 30, 31] .
However, the direct and indirect effects of the value added, inducing effect of DDM are lower in the fintech industry than in the financial industry. These results imply the limitations of the current fintech industry in Korea. In this regard, South Korean fintech policy has a positive system of regulation, as stated earlier. Thus, a new startup, including any fintech startup, has serious psychological and practical barriers. In China, new and innovative startups are supported by Alipay and other e-payments within the fintech industry. Such developments are possible at least in the initial stages because of China's negative regulation system. Therefore, the Korean government should also change its political paradigm from the current positive regulation to newer negative regulations.
Despite the Korean government's promotion of new startups, especially in the fintech industry, through some deregulation, the current policies still lead to invisible and unexpected regulations under the broader positive system. Thus, deregulation has only limited scope in supporting fintech innovation. Instead, developing economies should radically reform their regulatory system to allow fintech to become a strong prompter. Such policies should be the global norm. The fintech industry is expected to create greater conflicts among interest groups, especially from traditional, substitutable companies. Thus, governments should seek to resolve such conflicts proactively by promoting innovation as universally beneficial in the long term.
This study confirms that the fintech industry contributes to the growth promotion of many other industries unlikely by the traditional financial industry, as an innovation platform for all industries for sustainable growth. Nevertheless, this study has the following limitations.
First, this study has limitations using the data from 2015. Therefore, it is necessary to prove the feasibility as an innovation platform of the fintech industry by comparing the differences with this study in future studies. In addition, as seen in the literature, fintech has a different value depending on how it is used in various industries. However, this study only considers the economic aspects, so it is not possible to propose a way to contribute to the added values and economic growth promotion, through various applications of fintech. Therefore, in the future research, it is necessary to conduct research that can make strategic proposals to individual companies that want to apply it through research on various applications of fintech. Such a study would be a practical way to promote the sustainable growth of all industries. 
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